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Summary of Facts and Submn ssions

The appel | ant (opponent) | odged an appeal, received on
9 Decenber 1998, against the decision of the opposition
di vi si on, despatched on 15 Cctober 1998, rejecting the
opposi tion agai nst the European patent No. 0 403 983.
The fee for the appeal was paid on 9 Decenber 1998 and
the statenent setting out the grounds of appeal was
received on 17 February 1999.

. The opposition had been filed against the patent as a
whol e based on Article 100(a) EPC and concerned, in
particul ar, objections under Articles 52(1) and 56 EPC.

L1, In the decision under appeal, the opposition division
hel d, inter alia, that the subject-matter of
I ndependent clains 1 and 6 of the patent as granted
i nvol ved an inventive step, having regard, in
particular, to the following prior art docunents:

El: DE-A-34 17 218

E2 DE- A-35 27 301.

| V. Wth the statenent of grounds of appeal, the appellant
submitted the foll ow ng docunent:

E4: DE-A-23 10 882.
V. Oral proceedings were held on 9 July 2002.

VI . The appel | ant requested that the decision under appeal
be set aside and the patent be revoked.

Furthernore, the appellant requested that docunent E4
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be admtted into the proceedi ngs.

The respondent (patentee) requested that the appeal be
di sm ssed and the patent be mmintained as granted (main
request); or that the patent be maintained on the basis
of clains 1 to 6 filed on 29 June 1999 (auxiliary

request).

Furthernore, the respondent requested that the
| ate-filed docunent E4 be disregarded.

The wording of claim1l according to the main request
reads as foll ows:

"1. An apparatus for validating an object conprising:
detection neans (1; 12, 13) for producing a
detection signhal corresponding to a pattern on a

deposited object by irradiating light on the object,

reference | evel data providing neans (2; 21, 30)
for preparing reference |evel data (T10P),

standard pattern providing neans (3; 21, 29) for
provi ding a predeterm ned standard pattern

corresponding to a pattern of a true object,

determ nation neans (5; 21) for determ ning
whet her the object to be validated is true or false,

characteri sed

by dat a-to-be-exam ned providing neans (4; 21, 23) for
provi ding data to be exam ned which is obtained by
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converting a detection signal (T10A) produced by said
detection neans (1; 12, 13) in response to deposition
of a paper-like piece to be validated to a ratio to or
deviation fromthe reference | evel data (T10P) provided
by said reference | evel data providing neans (2; 21,
30), and in that

the determ nation neans (5; 21) collates the data to be
exam ned provi ded by said data-to-be-exam ned providing
nmeans (4; 21, 23) with the standard pattern provi ded by
said standard pattern providing neans (3; 21, 29), and

the reference | evel data (T10P) is based on a detection
signal produced by said detection neans in response to
deposition of a reference paper-like piece on which no
particul ar pattern is provided."

Clains 2 to 5 are directly or indirectly dependent on
claim 1.

| ndependent claim6 relates to a nethod conpri sing
steps corresponding to the subject-matter of claim1.

Clains 7 and 8 are dependent on clai m6.

The wording of claim1 according to the auxiliary
request differs fromclaim1 of the main request in
t hat:

- the detection nmeans (1; 12, 13) is specified as
"including a sensor systemof |ight transm ssion

type",
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and in that

- " said standard pattern providing neans (3; 21,
29) provides the standard pattern corresponding to
the pattern on the normal paper-Ilike piece as a
ratio or deviation to the reference | evel data".

Clains 2 to 4 are directly or indirectly dependent on
claim 1.

| ndependent claim5 relates to a nethod correspondi ng
to the subject-matter of claim1.

Claim6 is dependent on claimb5.

The appel |l ant’s subm ssions may be summari zed as
fol | ows:

Though docunent E4 was not concerned with the detection
of a particular pattern, it was submtted to prove that
it was known to renpbve a constant signal level froma
vari abl e signal indicative of certain features (ie soi
mar ks) present on the surface of a bill. Since it

di scl osed an essenti al aspect of the contested patent,
E4 should be admitted into the proceedings.

Docunent El1 related to an apparatus for validating an
object and dealt with the problem of conpensating for
possible errors in the optical detection system The
essential difference between the subject-matter of
claim1l according to the main request and the validator
shown in E1 was that in the fornmer the reference signa
was generated using a paper-like bill w thout any
pattern, whereas the latter taught to generate a
reference | evel by operating the validator w thout any
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docunent. The only effect that the paper-like bill was
supposed to achieve was to bring the reference | evel
close to the range of anplitudes of the signal produced
by the pattern to be detected.

E2 related to a scanni ng apparatus and was, in
particul ar, concerned with the problem of conpensating
for defects in the response of an optical system which
i deal 'y should have a constant |inear response in the
sense that the sane pattern should produce the sane
output in different apparatuses or in the sane
apparatus after a certain tinme of use. E2 achieved this
conpensati on by detecting the response of the optica
systemto a "nornmal white plate". As the detectors of

t he scanni ng apparatus of E2 were supposed to operate
in a certain |inear range, the purpose of the white
plate was also to reflect a light in the sanme range as
the signals produced by the objects to be scanned. From
the point of view of the underlying technical teaching,
there was no difference between the white plate
referred to in E2 and the paper-like bill wth no
particul ar pattern of the contested patent.

Since the validator according to claim1 of the main
request resulted from an obvious application of the
teaching of E2 to the validator known from El, the
subject-matter of this claimdid not involve an

i nventive step (Article 56 EPC).

Caiml according to the auxiliary request differed
fromthe claim1l according to the nmain request in that
It specified that the detection of the pattern was in
the transm ssion node and that also the standard
pattern was nornalised with respect to a reference
level. As to the first difference, it was inplicit for
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the person skilled in the art that this referred to one
of the two possible ways of detecting a pattern on the
surface of a docunent. As to the second difference, it
was cl ear that the problemof reducing the |evel of

i ght picked up by the sensor was particularly

i nportant when the |ight source was | ocated opposite
the sensor, so that its light did not undergo any
reflection and attenuation before reaching the sensor.

Hence, also the subject-matter of claim1 according to
the auxiliary request did not involve an inventive step
within the nmeaning of Article 56 EPC.

The respondent argued essentially as follows:

E4 was submitted by the appellant after the opposition
period and therefore its adm ssion into the proceedi ngs
at this late stage could be justified only by its

evi dent rel evance. Since this docunent did not relate
to an apparatus for validating docunents and did not
teach to detect a predeternm ned pattern, it was not

rel evant to the present case.

The present invention, as specified in claim1l
according to the main request related to a validator
whi ch took into account errors present in individua
parts of an optical sensor or in assenbling those
parts. The data to be exam ned to establish the
validity of a docunent was expressed as a ratio to a
reference | evel based on a detection signal produced in
response to the deposition of a reference paper- |ike
pi ece on which no particular pattern was provi ded.
Thus, the reference |evel used for normalising the
neasured data was not influenced by any saturation
effect of the sensor, but it was set at the |evel of
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the reference paper-1like piece.

Docunent E1 di scl oses a docunent validator which used
as correction factor for the data to be exam ned a
rati o between reference | evel s obtained when the
appar at us was operated w thout any docunent. Direct
illum nation of the sensor caused the sensor to operate
in saturation, iein a state in which the effect of
parts and assenbly errors of the detecting neans on the
sensor output was relatively small. Hence, the
reference |l evel generated in this state was not

sui tabl e for conpensating for such errors.

E2 did not relate to a docunent validator but disclosed
an apparatus for scanning and storing imges. The
detecti ng neans conprised an array of |ight sensors for
scanni ng an object. E2 taught to use the signha

produced by scanning a standard white plate of uniform
reflectivity to conpensate for differences in the
response of the sensor elenents or in the irradiation
of the sensor provided by a |ongitudinal |ight source
paral l el to the sensor array.

Since E2 related to the correction of the sensitivity

of an array of light sensors, the skilled person woul d
have no reason to apply its teaching to the validator

known from E1. Hence, the subject-matter of claim1 of
the main request involved an inventive step.

Claim1 according to the first auxiliary request was
limted to a validator conprising detecting neans which
worked in the transm ssion node, ie the |light source
and the sensor were di sposed on opposite sides with
respect to the docunent to be validated. In EI,

however, the pattern detection was effected in the
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refl ection node. The problem of attenuating the Iight
reachi ng the sensor when no docunment was present in the
scanni ng area was particularly acute when a vali dator
worked in the transm ssion node. Since none of the
prior art docunents related to the probl em of
generating a reference level for a validator working in
the transm ssion node, it could not have been obvi ous
to arrive at the subject-matter of claim1l of the

auxi liary request.

Reason for the Deci sion

1

The appeal is adm ssible.

Adm ssibility of E4

2.1

1942.D

Docunent E4 deals with the problem of determ ning the
degree of dirtiness of banknotes and teaches
essentially to derive a paraneter indicative of such
dirtiness fromthe output of a sensor responsive to the
light reflected by the blank margi ns of a banknote.
According to the appellant, this docunent shoul d be
regarded as relevant to the present case because it
taught to subtract a constant |evel representing the
average reflectivity of the paper froma variable
signal produced by the varying reflectivity of a
banknote’s soil ed surface. However, as pointed out by
t he respondent, E4 is not concerned with the detection
of a predeterm ned pattern for the purpose of
validating a certain docunent, or with the

determ nation of a reference level for the
normal i sati on of the signal produced by such pattern.



2.2

-9 - T 1160/ 98

Considering that E4 was filed after the opposition
period had expired and that its content cannot be
considered as highly relevant to the present case, the
Board decides to exercise the discretion provided by
Article 114(2) EPC and to refuse the adm ssion of E4
into the proceedi ngs.

Mai n request

3.1

3.2

1942.D

The present invention relates to an apparatus for
validating a "paper-like piece" having "a face val ue or
identifying function" such as a bill or banknote. The
validation of a bill is generally based on the

conpari son between the response of an optical sensor to
a certain pattern and the predeterm ned response to the
pattern of a "true bill".

The contested patent essentially proposes to normalize
both the response to the pattern on a bill to be

exam ned and the predeterm ned response, before the
conpari son between the responses is perfornmed, and to
take as reference level for the normalization the

val idator's response to a "reference paper-like bill"
With no particular pattern. In other words, the
reference |l evel taken for the normalisation is
essentially the optical sensor’s response to a surface
conparable to the “background” of the pattern to be
det ect ed.

The novelty of clains 1 of the patent as granted has
not been disputed by the appellant. Hence, novelty is
not at issue in the present case.

The parties agree that E1, which relates to a validator
conprising all the features recited in the preanbl e of
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claiml of the patent in suit, represents the cl osest
prior art.

In order to conpensate for variations in the intensity
of the light source and in the sensitivity of the
sensor, E1 foresees the use of a "correction factor”
which is defined as the ratio between the sensor's
"correct” response to a "normal light intensity"” and
the actual response to the actual light intensity,
wher eby both responses are obtai ned when the validator
Is operated w thout any docunent.

Since the predeterm ned response to a pattern is
conpared with the actual response to the pattern on a
bill nmultiplied by the correction factor (cf. EI1,

page 19, lines 6 to 12), both responses are effectively
defined as "deviations” fromthe "correct"” response to
the sane "normal " |ight source. In other words, the
conparison is effected between responses which are
"normal i zed" with respect to the sane reference |evel.

Hence, the validator according to ELl conprises also the
first two features specified in the characterising part
of claiml in the sense that the data to be exam ned
are obtained by converting a detection signal (ie the
out put of a sensor) produced by the detection neans in
response to deposition of a bill to be validated into a
deviation fromthe reference |level data (ie the
"correct" response to a "normal" light intensity)
provided by the reference | evel data providi ng neans
(ie the nmenory 92 shown in E1 where the "correct"”
response is stored), and in the sense that the

conpari son i s nade between responses nornalized with
respect to this "correct" response.
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As acknow edged by the respondent, the subject-matter
of claiml differs therefore fromthe validator known
fromELl in that the reference |evel for the
normal i zation is the sensor's response to a bill

wi t hout any pattern or, in the wording of claiml, in
t hat:

"the reference level data is based on a detection

si gnal produced by said detection neans in response to
deposition of a reference paper-like piece on which no
particular pattern is provided".

According to the respondent, the fact of obtaining a
reference | evel by operating the validator w thout any
docunent inplies that the detection neans operates in
saturation, ie in a state in which the sensor has a
limted response to small changes in light intensity.
Such a reference |l evel would not be suitable for
conpensating for small variations in the sensitivity of
the detecting nmeans due, for instance, to parts or
assenbling errors.

In the opinion of the Board, however, it is inplicit
for a person skilled in the art that a reference |evel
sui table for conpensating for variations in the
detecti on neans’ response due to m sal i gnnment and/ or
agi ng of some conponent parts should not be close to
the sensor’s saturation level. In fact, it is generally
known that a sensor’s gain for small variations in the
i nput |ight signal tends towards zero as the sensor
approaches saturati on.

The validator shown in Figure 1 of E1 has two pairs of
detecti on neans, whereby each pair conprises a |ight
source for scanning a surface of the docunent and a
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correspondi ng sensor |ocated on the sane side for
detecting the light reflected fromthe scanned surface.
The fact that E1 teaches to obtain a reference |evel by
operating the validator w thout any docunment shoul d not
be interpreted as an indication that the reference

| evel is close to the saturation |evel. On the
contrary, a person skilled in the art, know ng that a
reliable reference | evel for detecting nmeans designed
to operate in a linear range can only be obtai ned when
the light sensor does not saturate, will assune that
the teaching of E1 to generate a reference |evel

wi t hout any docunent has to inply that in the

enbodi nent of Figure 1 the quantity of light reflected
by the surface opposite the scanni ng wi ndow and
reachi ng the sensor should not saturate the sensor.

Starting fromthe teaching of El, interpreted in the
light of the skilled person’s general know edge, a
probl em sol ved by the validator according to clam1
coul d be defined as increasing the accuracy in the
determination of a reference signal for the
normal i sation of the standard pattern and of the "data
to be exam ned" in order to inprove the conparison

bet ween such patterns.

In the opinion of the Board, the skilled person woul d
easily realise that in E1 the use of the surface of a
conmponent part of the validator to generate a reference
| evel m ght introduce sonme inaccuracy in the

nmeasur enent due to possible variations in the
characteristics of the reflecting surface.

A renovabl e reflecting surface woul d be an obvi ous
i nprovenent and avoi d possible errors in the
determ nation of the reference | evel due, for instance,
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to dust collecting within the scanning area of the
apparatus. As pointed out by the appellant, calibration
of optical detectors by neans of renovabl e standard
surfaces is known in the art (see eg E2). In the
opi ni on of the Board, the nost straightforward

enbodi nent of such standard surface would be the
surface of a "paper-1like piece” which could be inserted
into the validator just as a docunent to be validated.

In the result, the Board considers that it would be
obvious to a person skilled in the art, wishing to

achi eve increased accuracy in the determ nation of the
reference |level for the validator known fromEl, to use
a paper-like object with no pattern as reflecting
surface. The Board's view is corroborated by the fact
that this inprovenent would not require any substantia
nodi fication of the validator known from El

Hence, the subject-matter of claim1l according to the
mai n request does not involve an inventive step within
the nmeaning of Article 56 EPC

Auxi |l i ary request

7.1

1942.D

Caiml according to the auxiliary request differs from
claiml of the patent as granted in that it further
specifies that:

(I') the detection neans includes a sensor system of
light transm ssion type

(ii) the standard pattern providi ng neans provides the
standard pattern corresponding to the pattern on
the normal paper-like piece as a ratio or
deviation to the reference | evel data.
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Feature (ii) actually clarifies that the standard
pattern is also normalized with respect to a reference
| evel indicative of the sensor’s response to a certain
light intensity. According to the teaching of El, the
val i dation of a docunent is effected by conparing the
detected pattern (ie the "data-to-be-exam ned"),
multiplied by the correction factor, with the stored
"standard pattern”, whereby the correction factor is
the ratio of the "normal" reference level to the
actually neasured reference level. This is equival ent
to a conparison between a standard pattern normalized
with respect to the nornmal reference |level and a
nmeasured pattern normalized with respect to the
nmeasured reference | evel. Hence, feature (ii) expresses
in different terns what is already disclosed in El.

As to feature (I), the preferred enbodi nent of the
val i dator according to E1 (see Figure 1) shows a
different disposition of |ight sources and |i ght
sensors. However, it is pointed out in El (see page 5

| ast paragraph to page 6 first paragraph) that
detecting nmeans of known validators operate either in
the reflective or in the transm ssive node, ie they can
detect a docunent’s pattern by processing either the
light reflected by or the Iight passing through the
docunent .

In a validator operating in the transm ssion node, the
question of whether the detector saturates or not when
there is no docunment in the scanning region, ie when
the reference level is determ ned, depends essentially
on the anmount of |ight passing through the docunent. In
ot her words, a rather opaque docunent would require a
stronger light source whereas a nore transparent
docunment woul d need a weaker |ight source. It is
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evident that in the first case the sensor would easily
saturate if the light travelled w thout attenuation
fromthe source to the sensor

The person skilled in the art would easily realize that
a validator suitable for |ess transparent docunents,
and thus requiring a stronger light source (or a nore
sensitive sensor), would operate in saturation if the
| i ght passing through the scanning wi ndow were not
attenuated. As pointed out above (see point 6.5), it
woul d be obvious to use a paper-Ilike object as
specified in claiml1 in order to ensure that the |ight
intensity reaching the sensor when the reference | evel
was neasured did not differ substantially fromthe
light intensity to be detected by the sensor in the
nor mal node of operation.

7.4 In summary, a person skilled in the art, wishing to
apply the teaching of E1 to a validator conprising
det ect or neans operating in the transm ssion node woul d
realise that it m ght be necessary to attenuate the
i ght reaching the sensor when the validator was
operated to generate a reference level and that a
paper-like piece with no particular pattern could be
used to avoid saturation of the |ight sensor.

Since the clained validator results froma
straightforward application of the teaching of E1 to a
val i dator conprising detectors of the transm ssive
type, the subject-matter of claim1l does not involve an
i nventive step within the neaning of Article 56 EPC

8. In sunmary, the Board finds that none of the

respondent’s requests is allowable and that, therefore,
there is no basis for the nmai ntenance of the patent.

1942.D Y A



Or der

For these reasons it is decided:

1. The deci si on under appeal is set aside.

2. The patent is revoked.

The Regi strar: The Chai r man:
R Schumacher G Davi es
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